Summary &horbar; RNA synthesis in 2-32 cell embryos, as assessed by a-amanitin-sensitive 3 H-uridine incorporation, was first detectable in 4-cell stage rabbit and 8-cell stage sheep embryos. In the rabbit, uridine incorporation was detectable at the 2-cell stage but was unaltered by a-amanitin, indicating synthesis of non-polymerase II-dependent RNA species. Initiation of mRNA synthesis as determined by in situ hybridization with 3 H-poly (U) probe was first detectable in late 2-cell stage rabbit and 4-cell stage sheep embryos. In the rabbit embryos, nuclear labelling increased from the late 2-cell stage to the 16-cell stage, following a pattern similar to that of 3 H-uridine incorporation. In contrast, the intensity of cytoplasmic labelling decreased from the 1-to the 8-cell stage and then increased up to the 32-cell stage. In sheep embryos, nuclear labelling by the poly (U) probe increased from the 4-to the 16-cell stage. It is concluded that initiation of transcription of the embryonic genome (mRNA) can be detected via the current methods used at the 4-cell stage in the rabbit and the 8-cell stage in the sheep.
INTRODUCTION
The onset of transcription of the embryonic genome marks an important event in early embryonic development. The period when the zygote begins producing its own RNA while still translating RNA that was stored during oogenesis has been termed the maternal-to-zygotic transition and appears to occur at a species-specific cell stage (Kope! ; ný, 1989; Telford et al, 1990) .
Two principal cytochemical methods exist for determining the onset of zygote transcripts, ie: i) uridine incorporation into total RNA or in mRNA after eventual inhibition of heterogeneous nuclear (hnRNA) synthesis with a-amanitin, a specific inhibitor of RNA polymerase II (Wieland, 1968) ; and ii) detection of mRNAs by in situ hybridization.
In the mouse, uridine is incorporated by 2-cell stage embryos (Mintz, 1964) , in agreement with production of a-amanitinsensitive heat-shock proteins at G2 (Bensaude et al, 1983; Bolton et al, 1984) .
In the cow embryo, uridine incorporation was first detected at the 8-cell stage (Camous et al, 1986 ; Kope!ný et al, 1989) , while the initial a-amanitin-sensitive proteins were produced at the late 4-cell stage (Barnes, 1988 ). However, the major change in protein profiles occurs at the 8-to 16-cell stage (Barnes, 1988) . In the pig embryo, uridine is incorporated from the 4-cell stage onwards, this incorporation being a-amanitin-sensitive (Tominek et al, 1989) . Manes (1969 Manes ( , 1973 (Cotton et al, 1980) . However, the initial production of a-amanitinsensitive protein occurred only at the 8-to 16-cell stage (Johnson, 1981 ) .
In In the present study we have examined the time of initiation of hnRNA synthesis in the rabbit and sheep embryo using autoradiography after 3 H-uridine incorporation and in situ hybridization with polyuridylic ( 3 H-poly (U)) probe (Crozet et al, 1986) . Semi-thin sections (1 wm) were prepared for autoradiography (Baserga and Malamud, 1969) . The labelling intensity was estimated by counting the number of silver grains over background on equatorial sections of nuclei. The intensity of labelling in the whole nuclear volume is given by the formula valid for tritium: N = (2Dl3Qn, where N = total number of grains, D = diameter of the nucleus, I= section thickness (1 pm) and n = number of grains on the equatorial section (Neyfakh et al, 1972) . The assimilation of the nuclei into spheres introduces a systematic error which is, however, the same for all early stages and thus the latter remain comparable.
In situ hybridization
The embryos were fixed in fresh 4% paraformaldehyde in PBS at 4°C for 30 min, dehydrated in ethanol and embedded in paraffin (Haffner and Willison, 1987) . One-pm sections were obtained with an ultramicrotome; control preparations were incubated in 1 mM EDTA in 10 mM Tris buffer containing 50 pg/ml RNase A and 25 U/ml RNase T1 (Sigma, St Louis, MO, USA). The pretreatment and hybridization protocol was carried out as described (Hogan et al, 1986 (fig 3) .
In situ hybridization experiment in sheep embryos
In ovine embryos, nuclear labelling was not significant before the 4-cell stage with the signal increasing at the 8-and 16-cell stages (fig 5A, B) . We were unable to observe a significant change in the intensity of cytoplasmic labelling, as our material was too limited (table I) . However, the onset of nuclear labelling starting one cell cycle later than in rabbit embryos could be clearly shown.
DISCUSSION
The initiation of transcription during early embryonal mouse development has been relatively well described (Johnson, 1981 ) . On the other hand, precise data are still lacking for the rabbit and several other domestic species Telford et al, 1990 . Generally, it is difficult from autoradiographic data without a parallel biochemical approach to estimate the precise time of initiation of RNA synthesis (Crosby et al, 1988) .
PCR experiments and hybridization in situ with specific probes will constitute a useful method to determine the regulation of early embryonic gene expression and the nature of the mRNAs produced.
